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1020030021877 #^ <y*>: 2003/4/24 

mm 

r^x-u mm 

[fllSSJXU 2003.04.08 

[^S°J SSI 5H§SAISxl 

[^921 S^SSJ LIQUID CRYSTAL DISPLAY DEVICE 

[SSiej^HJ 1-1998-104271-3 

[ ch ai oj j 

[ CH £| ej 3 H J 9-1 998-000230-2 

[Sl^gjg^ejS] 1999-030203-7 

[£g°J 3^2211 PARK, Sang Jin 

[^Bi^fflS] 710306-1064116 

449-840 

s^ie goi A | ^xie eaiai mcA metmm mm 1004 

[S*2H] KR 

S^SJIJ CHO. Jong Whan 

[^SiM^is] 660214-1064010 

435-040 

S^ISE ^SA| AIISOHUM 643§ 505S 

[5*3] KR 

SSS^I] UH.Kee Han 

[^eis^eS] 650311-1011612 
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2003/4/24 



[^agiSl 449-843 

s^is sejAi ^xie ^m.m±^m 155-801 

[^3] KR 

imm HI4252I ^mm °\mo\ hoi m&mua. □ 

^ (en 

20 2 29,000 §1 

[3ftftaS] 4 3 4,000 S! 

[^£5!^&S] 0 2 0 2! 

[£!M§^S] 0 » 0 2! 

imm 33.000 §! 

[S¥/HH1 1. Ser/H-gAHAKE^)_1§ 
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[ASM] 

71^ *l]l R i^-*Hr ^Bi^^i ^ ^--f- ^-altbnf. ^2 

^11 ^ "B^tt *fl2 ^<H] ^tb ^ R ^S}-^ *}Jf6fl 

Wfl^SM ^JS.-^ R Ajjs^-i. -f-J^H og A>5] ^ #;^]. 7 l ^ % 7^ 5. 

£ 1 
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^S^l^l {LIQUID CRYSTAL DISPLAY DEVICE} 

,£ 2^ £ lofl J£*l^ ^ei^E]7l^ ^^£olcf. 
51 3£r 51 £Al=l o^eflol 3§ig3E.olcf. 

£ 4^ sj-^-ofl 4= R, G, B ^sj-^s] ^ ^E^-g. q-E]-^ s)-^£olcf. 

£ 6£r £ 5°fl 51*]^ c^eflol ^^l^o.^. q-Efvfl sg^iEolu)-. 

51 7-& 51 6^1 51^ o]z]]o) 7 ]$-o) s^Jf <i] ^7} 5]5.;£°1 1}. 

<51^ ^ cfltl- -¥-^^1 -£^> 

100 : <H3H 7l^r 200 : %z\*£k\7]% 

210 : 300 : <*]^ 

400 : ^^S.A]2fl^ 410 :&X\t£ 

800 : 810 : LED 

Tl : *fll TFT T2 : A]2 TFT 

T3 : XI 3 TFT LSP : # #^1^ 
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PP : a^Jf- WL : 

RL : 

<17> °. ofl^SAl^Hl ^JO Si ^ o. ^^Tfl^r ^ ^ o. ^Aj-A)^ ^ 

<18> B^lsfl^om, Sl-^-SAl^l^ Sj-^^-o)] l^-vA *H ^fl-g-^r ^>#^ £ 

<21> E^l afl^^r *l]l 7l^T, >S-7l *fll 71^-0.5.^-E] ^ ^3 ^ o}Z^ *fl 2 7]#, 

^7} ^ *fl2 7]%o] n>^^ tgofl z]-Z}- afll ^ *fl2 ^ #^-2.3. 
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<22> ^^iAj^l^ <2«^aAl3fl^3l)- E^lsfl^Sfo^ A ].o] ofl -§-7l#o] S$ 7 ] ^ n^oj^. A> 

-§-^14 3*MI* A>-§-tl-tq-. , Ei^] 3fl^3l).o) Al-Olofl ofl^^Alafl 

7i*H7Jtl. 

<23> 2^ Ei^l sfl^ iflJjLofl ^ JjLtg ^^. ( ^ ^ *,} 2 ^-Hl 

3M4. 

<25> s.^^. ^§>7l 3tb H ^^SAl^l^ »U 7l^r, 

^12 7l# ^ #7l afli 7l#-4 2 7l^r4^ A}c>lofl 7 fl7l]^ «5^^#o.^. o^o^cf. 

<26> ^-71 71^ *fll ^o\) R ^e^Ei ^ ^-f- ^-§- 

#71 ^)2 71^ #71 ^ A2 t£<*\) <%^-jr &A}-5}7] ^ & 

^21 ^ #7] R ^5f^2l Sj-Jfo)) yfl^Sl^ 5>] tL S «-E| #71 R ^-^H 

#*l*>7l ^tb ^ #^1^* i^Cl-. 
<27> tn^ ^tl; S-2}-§- ^#^1-71 ^ £ Cf^. ^ofl 11^ oW^ S A]^l^, 
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^ 600 - 700nm^ ^ ^ #*l*>7l 3tb # S^cf. 

<29> o}e^, °*^^)#*H *ML^ ( ^-71 *fl2 71^]^ # 7 | 71^1 ^-ti^ #7l 

R ^jsM^ ^ofl wfl^SH ^-71 R ^S^* ^l*>7l W #7} # 

<3i> 51 1^ ^ ^Aj^ofl of-g- ofl^ £ Al^l^. q-Ef^l c^^£o1ji ( £ 2^ £ 

H 51^ ^ei^Ei7l^ £3^1 1^1 c^eflo] 5§ig £ oi 

<32> JE 1 ^ JE 3* <5j ^)^)6\) 4= ofl^^^j- o] Z ]]o] 7 ] 

#(100), #7] o^M 7l^r(l00)3|- n>^^ ^^71^(200) ^ ^7] 7}% 
(100)4 ^51 €^71^(200)4^ 7fl7flSl^ ^^^(300)0.5. oj-f-O^ 

a^l^ ^S^l 3^(400)* s^-tb^-. 

<33> #71 O^H 71^(100)^: ll^i ^HflS. *g^5]<H <8 S*l*>7l fl tb ^Hr^ 

Sj-i^-(PP) ^ ^-71 ^^^Al5fl^(300)S] JLAl^(4io)o.S-^E^ <y^5]^ ^-i- #*l*l-c*j 
^71 <^ «M^Al7l7l # ^1«-(LSP)# ^-«ltb^. 

<34> ^7lAi, c^5)lol 7l#(100)^ « ^*HH -#7] # -^(LSP)#°1 

^ ^^-^ #71 s^4i-¥-(PP)#ol *>*1*H^ ^^^.cf ^-cf. Stb, ^-71 # ^l^-(LSP)!- 
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4°HI #7l nf^^ S|-4i-^(PP)#ol 0.3.*), #71 cHeflol ^(lOOHH #7l cf 

^fil sBiWP)!-^ HS-SL^ #?1 % ^^-(LSP)l-sl ^£7> ^cf. 

<35> #71 # ^l-^-aSP)*^ Sl«fl>H #7l <2«^jEAl3fl^ (400)^1 7fl^ol 

<36> £ 1 D ^ £ 2t #2:^, #7l mz\*£*\ 71^(200)^8: R(Red) , G(Green), B(Blue) 

^^-dtS. ol-f-<H^l ^el^Bl (210)71- 7l^oic|.. 

<37> #7l R ^i^fl °]^H #7l G ^Sj-^} ^-U^ul, #7l G ^St^ofl 

#71 B ^5fc$l7> ^«l^rf. CfAl, #7l B ^Sj-4lofl #7l R ^5{-^7> ^1^*}. 

#71 R ^SHL^r #7l %e^E^|7l ^(200)^1 13^5.-^ E^^H <g#^ iE^ol£ 
^#^" 7>^H, # 7 1 G ^± ^ B #7l R ^^Sl- ^^S. <£#^ 

<38> #71 ^8^3(210) # #71 R djSMifc #71 # #*l-*jKLSP)#4 ^iLJE^- «fl*l 

n}^. #71 ^^^1^^(400)^ SAl^(410)^- *§-n ^A}^ «JlAJif(fL)^ #7l 

R ^l^it ^^^-(RL)AS. * #71 # #*1-»HLSP)#3. *fl^4. 

<39> o^H, #71 R ^5M^» ^f-sf^ #71 *H#(RL)£r 600 ~ 700 nm^l j4## ^tt^ 

. #7l *H#(RL)£r 600 - 660nm^ 5Hr wl-^*^. 

<40> *V5g, #71 afl^^-(WL)^ #71 ^^SAl35fl^(400)^ Sl-^H a>^-7>7> Jffl 

(800)^- ig-n *fl^Kr %o)z%. #71 El-olH ^(800)£r #71 <3*^3L*1 afl ^(400)^1 S.*l 

^(410)2f ^^£1^ JjL^ofl #7l «fl^^ (WL )^ ^ cfol^( Li g ht Emitting 

Diode; °l*h LED)(810)» ^#tb4. 
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2H#(RL)-2.5. fc^^M #7l # #*l-?-(LSP)»5. ^£4. LED(810)7> 

(RL)iUL ^ #7l # ^l-f-(LSP)-i-S. *11^4. 

<42> Zi&li-}, ^-7] LEDC810) 7>^l^o.S. #7l »JH#(WL)°1 ^^^-(rl)^. 

^£ ^"7] LEDC810) 7}-^^ #A>^ ^ 600 - 700nm^ ^^cf. 

<43> £ 4^r Sj-^HI nq-s- R, G, B ^sj-i^ ^-4 i^jH^^r M^Ml n)-^ £°1 £ 4<^1 

4. #7] d65^ ^^r£7> 6504KO11 ^(day lightHt}. ^nfl, #7l ^ 

< 44 > ^-71 b^S^H ^Aj^. R ^s^-i- ^% ^^E^( S pe C trum)ol 

-H, ^ ^^i^r G -§--4^" ^ ^ i^B^M, 7>^ B 

<45> c}-, £ 4011 £A]<g 5i)-^£oflA-1 x ^ ^(nmHJI, y ^ Jf^HH >100%)c>lcf. 

<46> s. 41- &2^Z}t£, R, G, B ^sMi* zj-zj- ^ ^ 4^- cfl^ol 400 - 500nm 

<?! ^-f , ^71 B %*WrSi\ ^^o) ^-7} r ^ G ^jsMi-I- *M 

< 47 > St!-, #71 4# tflsW 500 ~ 600™-?! #71 G ^? 

Ajj^ ^4^-01 ^J-71 R ^ B ^4^» ^ ^-4^-01 ^-711 M-4 

#4. 
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<48> #7l <&%%2\ 4# 600 - 700nm°l #7l R ^sMi* 

<49> ^7]^, ^Sfl ^o] ^^ofl^ #71 R -f-^rtr ^H^MI «1^>^ #7l G 

^ A oM B ^ ^^Ol 31-7)1 l^tfl}. ^, #7l R 

Sr# tfl^ 600 - 700nnHH 100%^ M-Ej-^cf. 5Eth 

<50> ttr=H, #7l R ^3^3. °J^3^r ^-o] 600 - 700nm^ £^ % ^, 3^ 

°^ 3-?-, #71 R 4js^# ¥4*H=- h]-§:°1 ^r*H, % #*l-*f^ #51-1- ^H v ^l 

<5l> ol^HH^, #71 <^^it^2fl^ (400)^1 SAl^(410)^r *«fl #7l o]^)o) 71^(100) 

°fl #71 # ^1^-(LSP)S ^1^-51^ ^ff- ^ #71 # ^l^CLSP)^- tfl-§- 

^ a^^oi ^s^i ^ ^ 7j7]*(isp)d\}*\ «v^£i^ i£ *lfKPhoto 

Current)!- S. 1<H1 u^v^t}. 

<52> i] 









B *A#± 




0.872nA 


0.872nA 


0.872nA 




lOnA 


14.9nA 


14.9nA 


*W LED 


1250nA 


99.4nA 


55.9nA 


^ LED 


53.3nA 


67.4nA 


86.8nA 


*r*!4i LED 






lOnA 




1410nA 


105nA 


10.9nA 



1* ^-S^, t^r^r 3^ LED ^ ^^ i£\)°]x\(laser)£.if*\ ^ 

*ll^Mr #71 % ^^1 «. (LS p)^ tf-g. ^# a, 7>si^i LED * ^ LEDS.-T- 
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Ejeq ^ afl^-i- nfl^.cf ^ 7 > #7>5q&i}. <^7l>H, #7l LEDS-^-B] #A> 

^ aH^cq n}-#,g- 630nm^lcf. 

<54> S^:, # 7 ] # ^l-^-(LSP)7]- #71 G ^JsHh * B ^Sj-^ofl tifl^Sl^ 

#71 R Aj^^ofl cfl-§-*H tifl^l* #71 # ^mLSP^^ ^s^m i 
£ *dff-?> #7>sl^cf. 

<55> m^r| i ^-7] ^Afl LED ^ 5)1 °1 7-)^.-^-E-| #Aj-£ #7l R d|3Bl» ^jjj- 

^-f #71 # #xl«-(LSP)^-Ei ^"^Sl^ £1 ^i^-7> J}tf| ^7}S\^ ^ L|B} 

<56> ^ 7 H, #71 *m LED #71 *m $}o)z\^ A}-g-^-g- nfl, # 7 1 % #*1^- 

(LSPHH^ i£ #ff-7> %7\) ^El-\+ ^ #71 *H LEDS.-^-E| #A>^ ^ ^-^4 
#71 *m ^o]*]^*^ #A>^ #<a) ^^Ol ^71 ^^-Olcf. 

<57> 3. H ^-o] ; #71 <*]^&Al 3(1^(400)^1 #71 # #*1-^(LSP) 

2- ^1^-^ ?M 7V# tif^^nl-. olnfl, #71 ^a^^ #7] LED 7>^HH 

^-olTlM-, #71 R AjjSj-^1- -g^V ^ ^ o}^ 

<58> ze14, #71 LEDC810) 7} 31 3 -2-5. £ *H^8: ^a^^ , e»3aAl#*l7> # 7 ]- R 

Afl^sq- #71 # ^l-¥-(LSP)7> *\g. 3]-§-SRr 7>^ ^51 ol ^-o f ^- 7 ] 

LED(810)5.^-e-1 #a>^ ^a]1^ ^-7] R ^5).^ ^.ji|.ev * #7l # #*mLSP)5. 

^ #7i # ^i^clsp)^ e-13- *g=#Ai^ ^ 

<59> £ 5^r £ lofl £A|^1 o«^ aAl2fl ^^. ^-cfl^ uf-E}-^ ^iEolJl, £ 6^r £ 5°fl 

£Ai^ c^eflo] 71^ ^l^o.^. M-eI-^ 1^14. 
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<60> E 5 * £ 6f ^-Ssf ^ , ^^J[Al3fl^(400)€- <HSIM 71^(100), #7l <H3H 7} 

^KlOO)^ d>^^ ^s|^Bl 71^(200) ^ #7l °\%]o) 7l^r(l00)4 ^3^71^(200) 
4^ A>o}ofl 7ti*fl£]fe ^^#(300)^.5. ol^^lcf. 

<61> #7l ^B^B) 7) ^-(200)^8: R, G, B ^Ite 0)^0^ 2^^(210) ^ ^ ^ 

(220)°1 ^-w)^ 7l^ol4. # 7 ] ^e^E-](210) # #7l R ^sMi^ #7l % #*l-?-(LSP) 
1-4 *r^riL-£^- wfl^l€4. nJ-eM, #7l *n^S^l3||^(400)^ S^l^(410)^- ^f-«fl <&*\ 
€ B -^-WWL)£: #7l R ^3)-^» ^^^-(RL)^-S ^ #71 % 

(LSP)-^S. afl^t]-. 

<62> #71 ^-f- *i^(220)^ ^# 51*1 «y# ^ ^V°1H.( Indium Tin Oxide; 

°l*h I TO) SE^r °Jf ^3. ^-A|-ol£L( Indium Zinc Oxide; °l*h IZ0)5. ^l-f^Tl, #7l 

^e1^E-l(210) #°fl -g-^tr -£5£^cl-. 
<63> <H3H 7lt( 100 HI s}-^(PP) ^ 4^ # ^l-^-(LSP)7l- ^-wl 

<64> ^- 7 i ^^.(pp) z^z^o. ^ hj-^cddo.s <$%q ^loiB e><y(GL), #7l 

^11 H o v ^(Dl)3f ^juts^ ^2 « 0 V^(D2),9.S <g#^ ^(DL), #71 TflolH E}-°1 

(GL)4 #71 cflolBl e|-<y(DL)^l ^ *fll ^ H31*liEi (Thin Film 

Transistor; °)*}, TFT)(T1) ^ #7l *tfl TFTCTlHl <^^€ ^ ^(TE) ^ i&a> 
^i^-(RE)^- if-trcf. 

<65> #71 afli TFT(Tl)^ #71 TflolH eKKGU-OS^Ei -g-7]^ TflolH #7l c-llol 

3 Sr^CDD^^-^-Ei ^-71 ^ 4^-2-^ ^ ^ #7l ^ ^i^-(TE)3r #7l «Va> ^(RE) 
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oil <£^€ ^31*1 *d^°-2. oj^oixic]-. e^H, x]l TFTCTDfe o>#3f)^ 
(Amorphous silicon; a-si) TFT°]cf. 

<66> ^-jg, cf^^ 3. ^)«-(LSP) 4^ ^"71 X]l ^(Dl)^-S. <3#€ X]l <9H 

eJ-SKSLl), #7] X|2 «o v ^=(D2)^5. XI 2 eKl(SL2), #7] ^^Sa] sfl^(400) 

^ sq^-S-^E] Xl^s]:n. ^>7l R ^^1- ^-i^ aj^#(RLH) sl*IH XI 2 

TFTCT2) ^ ^>7l X| 2 TFT(T2)^ ^71^] 0.5. ^3 TFT(T3)» <X7H, # 

7] X| 2 ^ XI 3 TFTCT2, T3)tt a-si TFT°1 . 

<67> ^-71 XI 2 TFT(T2)^ #7l XI 1 e)-^l(SLl)-2.S.^-Bl ^7l^ XHH #7l 

HM^i e}^l(DL).9.5.^-Bl £-7^ ^ * ^-71 XI 3 TFT(T3)^ <£%Q j=efl*l ^ 

^M- ^wltvcf. ^"71 XI 1 emSLD^r #7} XHB er<?l(GL)4 ^§^1 3^3^ 

*1. ^"71 Xl°lH ^°l(GL)3f #30.3. ojZ^ ^•BfloflA-l #713-2-3. 

<68> ^-7) x|3 TFT(T3)^ <$7] XHB ^9l(GL)^S-^] £-71^ XMB *J^, ^7) XI 2 

TFT(T2)^ di.2.i ^^.^ ^ a o v 7 ] ^ 2 (SL2)_°5.-*fBl ^7l 

€ =efl<y ^^-o. ^Hltbt}. <#7) X12 >a>H eKl(SL2)£: #7l cfloiB] &}-<?] (DL)-cRr 

$-83^3*1, cflojEi efo](DL)4 #30. -$NN*1 ^S. #7] 

3 o.s. ^<3€cf. 

<69> ^-71 ^ ^^-(TE)^r ^"71 XI 1 XI 3 TFT(T1 - T3)^r T^t^Hr ^e}- ^-0^ 

^■71 XI 1 TFT(Tl)^ JELeflo] 7^ :3.eh^( C0N ) o. -f-*fl #7l XI 1 TFT(Tl)^ 

^7l^ ^^^cf. ^7)^ ^-71 ^ €^(TE)^8r IT0 £tt IZ0S ol^-cX^cf. 
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<70> #7] ^^(RE)^: ^7] -f-^ ^i^-(TE) <8^S)al, ^"71 ^ 3^ 

(TE)# ii#A]7l7l ^ ¥^KW1) *fl2 TFT(T2)» ^#A]7l7l 7fl^-%>(W2)# t 1 

<71> Aj- 7 ] ^-4^-( W l)0. ^. 7] tij^ a Al^*l 7}x\)*\ 4M33<H ^"71 ^^SAl^fl^ 

(400)^ ^^ S «-Ei <yA>£ ^1 ^ ^-4^71 ^Hf* ^^W. SE^V, ^-7] 

HVA> ^(RE)£r ^^SAl^l^ ^«.S.«-Ei ^5]^ A]2 %°] ^7} <^^K^]^ 

(400)^ SAlig(410)# -f-*fl ^A>^ nfl, ^-71 A}2 a>A>^ ^A^* ^^-i}. 

<72> -^-71 7fl^%>(W2)^r ^-71 *fl2 TFT(T2)# 0.5.^ , ^-71 

(400)^1 S]-^<M A>-g-7,Hl 2}*IH -US] *fl^Sl^r ^-71 »J^#(WL)<>1 ^-71 R ^ 

il- 7^^ ^-71 ^^^-(RL)^S ^ ^7) ^12 TFT(T2)S °]7>5]^ -g-ol^l 

<73> <*|7H ( >£a} ^i^-(RE)-^ ^-71 *fll ^ ^)3 TFT(T1, T3)» Ti^^-o.^.^ , Aj- 7 ] 

^ *fl3 TFT(T1, T3)7> #7] ^^^- (RL )ofl «>^-s>^. « 0 V*lt!-4. 

<74> 51 7^ 51 6*1] O^o] 71^ Sj-dl^ ^7> 3S:EoJc].. 

<75> £ 7^- fisfa , 2Mi-¥-(PP)Tr TflolH eKl(GL) , Hi oj E^ &K1(DL), T^H^ 

^7} ^7] 7flolH ej-oiji}- dlo)E^ ej-oiofl o^^^ TFT(Tl) ^ *fll TFT(Tl)^ 5Lz])°] 

^6\) <£^£ ofl^ 7l3llAlE-1(Clc)» i^Cf. 
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<76> % ^l^-(LSP)^ afll -®*\ *)12 2J-S1CSL2), #7l afll *&*\ z\°)o\] 

TlMB #-^°l <g^^ *\)2 TFTCT2) £ #7l ^2 TFT°fl iii ^SIjI #7l ^2 

42*1 sKH = #^°1 m TFT(T3)S o] ^.^^lcf. 

#7l R -^3}-^ * , #7l ^^aA)3fl^oll lfl#<3 

#7l # afi^c]-. #7l # #*l^f°} #7) *fl2 TFT(T2)^ #71 

<78> #71 *fl2 TFT(T2)7> ^-^51^, #71 t\]o]B\ 2}ol( D L)^ -f^fl #7l A]2 TFT(T2)£l 

±.2.^ ^^"-2.5. ^l^-sj a]^^ #7l ^12 TFT(T2)^1 = ell<y ^^Ai aj 

?H, #71 ^11 AJJ:^ ofl^ SAlsfl ^o. ^^ 7 ) o}^. ^J£«. S w.Ei #^3^ <g# ^ 

» Aj-7l afli TFT(Tl)!- 7i*H oflpg ^jrflAlBlS. o]7>sl^ eflolEj ^ 

<79> o^, Aj-71 TflolB e^CGUJlS. *fl2 ^Jrofl # 7 1 ^3 TFT(T3)7> ^ 

*€i=k cf-S-, #71 ^12 TFT(T2)Sl iii #^ #7l *}l AJ^^ Aj-7] 

*)13 TFT^l ±SL^ *i^iL^ *ll^ ^ #7l ^3 TFT(T3)Sl =eflo] ^0.5. #^cf. 
^7H ( Aj-71 *ll2 ^l^L^r #7l ^-g^-^fEi #^£)<>1 #7l ^ll TFT(Tl)^ TflolH ^ 
<*) Sl7>3*r TflolH ^#^14. 

<80> rrj-el-A-1, Aj-71 °^^S^#^m ^S*l3im(400) ^fl#€ ^" ^1^-(LSP)# ^f- 

n #71 ^^SAlafl^ (400)^1 ^Sl^r <£3 #Jl(^, #*1*>JI, #7l 

^1^1 -§-#*H #71 ^^14^(400)^: 
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<8i> ojsq- ofl^^Al^]^] n}.^, ^e^E^l^m R, G, B *J|2Mi7> ^-wl^^l, 

o^l °1 71^1^ # 7 ] R aU^o} ^.tLofl yfl^£)c^ # 7 ] R aW^^^. ^.4^. ^Aj^^ # 

*l*>7l *U3r # ^1^7> ^al^cf. 

<82> ^"71 ^-Sfj^Ei ^-o] # 7 1 R Aj]5). i§ ^.^V * #71 % 

^«|, #71 s^-i: ^=#Al^ ^ fltj.. 

<83> S*V, # 7 1 ^-ol # 7 ] R -f-^f-O.^.^ #71 ^*H§:# <r 

^S. «l«fl>H #71 # TFT°fl "gH^fe ^7>Al^ #7l # 

^]«.^ 7J-£1- ^#X|Z] ^ 5^. #71 # #*1^ ^-£71- ^=#^ o.S^| #71 <2!]^& 

^l^l^l ^ ^HH ^ 

<84> ol# ^aHU- ^^V^l 1 ?]:, *fl# 71^ ^^Kr ^>7lSl 

S.^ tt^ofl 71aM £r A># 32 o^O^El 9H*4*1 ^ 
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[^T 1 * 11 

*0l ^ofl R *m±9 ^*\*£*\ g ^ ^«l*Rr m 7l^r; 

^SMlSl S>^-o|| afl^sM #71 R ^sMi* ^-^H ^>5)^ 

71 W # ^12 7m; £ 

#71 7l^ #71 ^12 71^01 A>oHl 7 fl*M <Sj^## i^SRr 3# -° 

2] 

aflllMI Si<^>H, ^"71 R ^>£l-b 600 - 700nm£l 

f^s ^ ^^sai#^i. 

[^t 1 * 3] 

*H1%M1 &<H*1, ^"71 ^sl^Bl^ G ^ B ^sMi* cl 5L^-*Hr s.^ 

^ °-^sai#*i. 

[^t 1 * 4] 

5U<>H, #71 cf^3l zl-zi-^, 

#71 TllolE ^o]4 ^<g<g cflolE-1 E^o]; 

#71 TflolH cflojE-1 e|o|o]l Tfll 4i7>; ^ 
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A oM ^1 ^3 ^Hl Sj-i ^<LsL miSLS. *}±r ^ 

5] 

i eKl; 

fl* A]2 ^7>; ^ 

*fl2 4!3l4) -§-#*H #7} ^)2 4i7>S-^-El *fl^ ^7| afli A] ^-i- # 7 ) *f| 

2 ^ ej-o] _o S ^1^-^71 ^ ^13 +$\^ ^7>1- S^Hf- ^'iS <*^& 

*1 **\ . 

61 

^I5^°fl ^^H, ^"71 *fl2 i^^l JlT^ ^7] ^1 ^ S^-O] ^7l^ Tflo] 

H ^7l C-flolE^ S}o] O.S-?-Ei ^-71^ ±3.+ ^ ^ ^"71 *fl3 ^$\% i7Hl 

7] 

3# ^-^^-S. ^^JSAl^l. 
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8] 

*D5*8-ofl ^"71 ^13 ^"71 7flo)H SKl^S^ £-71 4g TflolE 

^"71 7fl2 i^^) 4l7>ofl <g^^ ^^.^ * ^>7l 7fl2 ^KH = 

[^t 1 * 9] 

*1]8%M1 fl^W. ^7l ^2 >{0J^r ^7l Tflol^ AS-^-E^ ?]}o]^ TjoJ-o] 

[^T 1 * 10] 

^11 7l^r; 

1 71^4 v\^M.JL, &X\*} 7 ) cf^o] ai 600 - 700nm^ 4 

£tt *\7] # ^1-^-* i^Rr 7112 7^; ^ 

-S-71 Till 71^-4 ^71 7112 71^0] Afolc-H 7 fl^^ ^g- 3L^Rr 3^-^-2. 

111 

*11 10^*11 5^*1, -#71 71U 71^, 

R, G, B 413Mi» S^Rr ^e^E-1; ^ 

^7l ^e^E] ^Hl ^«1€ ^-f- €^-§- e-1 if-sRfr 74^- ^io S ^ 
12] 

7llll%Voll 0*0^, ^"71 # #*14^r ^71 R ^S^h^ n^ji, 
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